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(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively avoid 
diffusing semiconductor raw materials outside apparatus 
and buildings by constituting a raw material feed 
chamber, raw material feed rate control chamber, 
reaction chamber, exhaust pressure control chamber and 
exhaust gas treating chamber of exhaustible individual 
small cells. 

SOLUTION: A semiconductor chemical vapor deposition 
apparatus contains a raw material feed chamber 1 , a raw ^ 
material feed rate control chamber 2, a reaction 
chamber 3 for the chemical vapor growth, an exhaust " 
pressure control chamber 4, an exhaust gas treating 
chamber 5 and a maintenance work area 10 inside. The 
raw material feed chamber 1 , raw material feed rate 
control chamber 2, reaction chamber 3 for the chemical 
vapor growth, exhaust pressure control chamber 4, 
exhaust gas treating chamber 5 are composed of 
individual small cells each of which are separately 
exhaustible. This effectively avoids diffusing 
semiconductor raw materials to the outside of the apparatus and buildings and hence greatly 
lessens the difficulties regarding the layout. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Semi-conductor vapor growth equipment characterized by having a feeding room, the 
amount control room of feeding, a reaction chamber, exhaust-gas-pressure control room, and 
each smallness division room of an ofFgas treatment room, and the above-mentioned feeding 
room, the amount control room of feeding, a reaction chamber, exhaust-gas-pressure control 
room, and an offgas treatment room consisting of an individual small division room which can be 
exhausted, respectively. 

[Claim 2] Semi-conductor vapor growth equipment according to claim 1 characterized by for the 
above-mentioned small division room having formed the large division room as the whole except 
for some small division rooms of the above-mentioned small division rooms, and making this large 
division room into a sealed cabin. 

[Claim 3] Semi-conductor vapor growth equipment according to claim 2 characterized by having 
the maintenance area which performs a small division room and menthene NANSU of piping 
between the small division room to the above-mentioned large division interior of a room. 
[Claim 4] For the amount control room of feeding, a reaction chamber, exhaust-gas-pressure 
control room, and the large division room that consists of an offgas treatment room, the above- 
mentioned feeding room is semi-conductor vapor growth equipment according to claim 2 with 
which it is characterized by being another room. 

[Claim 5] For the amount control room of feeding, a reaction chamber, exhaust-gas-pressure 
control room, and the large division room that consists of an ofFgas treatment room, the above- 
mentioned feeding room is semi-conductor vapor growth equipment according to claim 3 with 
which it is characterized by being another room. 

[Claim 6] Semi-conductor vapor growth equipment according to claim 1 characterized by having 
two or more above-mentioned reaction chambers. 

[Claim 7] Semi-conductor vapor growth equipment according to claim 2 characterized by having 
two or more above-mentioned reaction chambers. 

[Claim 8] Semi-conductor vapor growth equipment according to claim 3 characterized by having 
two or more above-mentioned reaction chambers. 

[Claim 9] Semi-conductor vapor growth equipment according to claim 4 characterized by having 
two or more above-mentioned reaction chambers. 

[Claim 10] Semi-conductor vapor growth equipment according to claim 5 characterized by having 
two or more above-mentioned reaction chambers. 

[Claim 1 1] Semi-conductor vapor growth equipment of claim 2 with which the small division room 
of the any 1 section of the above-mentioned smallness division rooms is characterized by having 
the configuration by which the laminating was carried out to other small division rooms. 
[Claim 12] Semi-conductor vapor growth equipment of claim 3 with which the small division room 
of the any 1 section of the above-mentioned smallness division rooms is characterized by having 
the configuration by which the laminating was carried out to other small division rooms. 
[Claim 13] Semi-conductor vapor growth equipment of claim 4 with which the small division room 
of the any 1 section of the above-mentioned smallness division rooms is characterized by having 
the configuration by which the laminating was carried out to other small division rooms. 



[Claim 1 4] Semi-conductor vapor growth equipment of claim 5 with which the small division room 
of the any 1 section of the above-mentioned smallness division rooms is characterized by having 
the configuration by which the laminating was carried out to other small division rooms. 
[Claim 1 5] Semi-conductor vapor growth equipment of claim 6 with which the small division room 
of the any 1 section of the above-mentioned smallness division rooms is characterized by having 
the configuration by which the laminating was carried out to other small division rooms. 
[Claim 1 6] Semi-conductor vapor growth equipment of claim 7 with which the small division room 
of the any 1 section of the above-mentioned smallness division rooms is characterized by having 
the configuration by which the laminating was carried out to other small division rooms. 
[Claim 1 7] Semi-conductor vapor growth equipment of claim 8 with which the small division room 
of the any 1 section of the above-mentioned smallness division rooms is characterized by having 
the configuration by which the laminating was carried out to other small division rooms. 
[Claim 1 8] Semi-conductor vapor growth equipment of claim 9 with which the small division room 
of the any 1 section of the above-mentioned smallness division rooms is characterized by having 
the configuration by which the laminating was carried out to other small division rooms. 
[Claim 19] Semi-conductor vapor growth equipment of claim 10 with which the small division 
room of the any 1 section of the above-mentioned smallness division rooms is characterized by 
having the configuration by which the laminating was carried out to other small division rooms. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to semi-conductor vapor growth equipment. 
[0002] 

[Description of the Prior Art] For example, LED (Light Emitting Diode) and HEMT (High Electron 
Mobility Transistor) Including, in membrane formation of the compound semiconductor in the 
equipment of various semiconductor devices, for example, epitaxial growth, it is exact and vapor 
growth, such as metal-organic chemical vapor deposition (MOCVD law) which can perform 
supply control of a reproducible raw material, is suitable. Furthermore, these approaches are 
characterized by the crystal growth In non-equilibrium, and can obtain difficult plural system 
compound semiconductor mixed crystal with a liquid phase grown method (LED). 
[0003] The schematic diagram of the organic metal vapor growth equipment (it considers as an 
MOCVD system hereafter) which performs epitaxy of compound semiconductor layers, such as 
AIGaAs as common semi-conductor vapor growth equipment in the former (for example, GaAs) 
and AIGaAsP, to drawing 3 is shown. 

[0004] This semi-conductor vapor growth equipment consists of the material gas supply room 
1 1 , the amount control room 1 2 of feeding, the reaction chamber 1 3 where vapor growth is made, 
exhaust-gas-pressure control room 1 4, and an offgas treatment room 1 5. 
[0005] Moreover, each ** of the clean area 1 7 which is open for free passage through closing 
motion opening with which receipts and payments of vapor growth-ed substrates, such as a 
semi-conductor substrate with which a reaction chamber 1 3 and vapor growth are made, are 
made, the feeding room 1 1 and the amount control room 12 of feeding, a reaction chamber 13, 
the exhaust-gas-pressure control room 14, and the offgas treatment room 15, and the 
maintenance area 1 6 which is open for free passage through each closing motion opening are 
established in the exterior of this semi-conductor vapor growth equipment. Such clean area 1 7 
and the maintenance area 1 6 have composition separated by Septa 1 8a and 1 8b. 
[0006] Here, in the material gas supply room 1 1 , it consists of the cylinder cabinet with which 
the high pressure gas cylinder (chemical cylinder) of V group material gas, such as material gas 
(AsH3), for example, an arsine, and a phosphine (PH3). was installed, and the designation of the 
material gas feed zone for supplying these gas is carried out. 

[0007] Moreover, the designation of an organic metal material gas feed zone and the 
arrangement section of the massflow controller (MFC) which controls the flow rate of the 
material gas from this and the material gas from the above-mentioned material gas supply room 
11 Is carried out in the amount control room 1 2 of feeding. Moreover, in the latest of a massflow 
controller (MFC), they are III(s), such as trimethylgallium (TMGa) and trimethylaluminum (TMAI). 
The organic metal raw material tub with which a group's organic metal raw material was filled up 
is arranged. That is, it is III about the carrier gas controlled by the massflow controller (MFC) by 
the precision. It supplies in a group's organic metal raw material tub, bubbling is performed, and 
organic metal material gas transportation is made. Moreover, III Since to control in a very small 
amount is needed, the amount of supply of a group's organic metal raw material is a massflow 
controller (MFC) to III. The distance of piping to a group's organic metal raw material tub is 



installed short. Moreover, generally temperature control of the organic metal raw material tub is 
carried out with the thermostat etc. These material gas supply rooms 1 1 and the amount control 
room 12 of feeding are V group material gas by whom it is connected for piping, and was supplied 
from these, and control of flow was made with the massflow controller (MFC), respectively, and 
III. The group organic metal raw material Is made as [ send / into a reaction chamber 13 ]. 
[0008] III sent into the reaction chamber 1 3 A group organic metal raw material and V group 
material gas are made as [ perform / epitaxial growth of the compound semiconductor layer 
which is sent into the vapor growth-ed substrate on the susceptor (base material of a vapor 
growth-ed substrate) maintained at constant temperature, causes a pyrolysis there, and is made 
into the purpose on a substrate with heating means (not shown), such as a high frequency coil, ]. 
in addition — a reaction chamber 1 3 — many — ****** for setting, the rolling mechanism, and 
the vapor growth-ed substrate, for example, the semi-conductor substrate, of a susceptor for 
raising the homogeneity of the semi-conductor film on the occasion of the membrane formation 
of the semi-conductor film to several vapor growth-ed substrates. — there are the so-called 
nitrogen box, a load lock mechanism, etc. 

[0009] The exhaust-gas-pressure control room 14 is connected for a reaction chamber 13 and 
piping. This exhaust-gas-pressure control room 14 is constituted by the reduced pressure pump, 
the control equipment which keeps a pressure constant, bulbs, pressure gages, a filter, etc. many 
— since it is necessary to make the pressure between the semi-conductor substrates within the 
field of a semi-conductor substrate into homogeneity in order to grow up the semi-conductor 
film to several vapor growth-ed substrates, for example, semi-conductor substrates, reduced 
pressure growth of the semi-conductor film is usually carried out. Then, the pressure in a 
reaction chamber 13 is decreased by exhausting a reaction chamber 13 by this exhaust-gas- 
pressure control room 14. 

[0010] At the ofFgas treatment room 15, processing Is made and it is made as [ send / In the 
condition of having been defanged / out of semi-conductor vapor growth equipment ] so that 
the component contained in the exhaust gas emitted after growth of the semi-conductor film is 
performed in a reaction chamber 1 3 may be ****ed within a predetermined reference value. 
[001 1] On the other hand, the clean area 17 of the exterior of semi-conductor vapor growth 
equipment is a tooth space for taking out the semi-conductor film which formed membranes In 
the reaction chamber 1 3, or installing the substrate for forming the semi-conductor film in a 
reaction chamber 1 3. For this reason, this clean area 1 7 is held at the pure environment 
condition so that it may not be polluted with the raw material used for the semi-conductor vapor 
growth mentioned above. 

[0012] moreover, the maintenance area 16 takes out the cylinder of used V group material gas 
out of the feeding room 1 1 . or Carry in the cylinder of new V group material gas, or conversely, 
to the amount control room 1 2 of feeding It passes through the feeding room 1 1 and is III. It is 
the tooth space which removes the product which performed carrying in and taking out of a 
group organic metal raw material, or adhered in the reaction chamber 13, performs installation of 
the filter in the exhaust-gas-pressure control room 14 etc., or exchanges the equipment of the 
offgas treatment room 15. That is, in this maintenance area 16, it is the tooth space which 
conveys and carries in the cylinder of material gas to the inside-and-outside section of semi- 
conductor vapor growth equipment, or maintains semi-conductor vapor growth equipment itself. 
[0013] As mentioned above. It can be said that the semi-conductor vapor growth equipment 
which makes an MOCVD system an example is comprehensive equipment containing various 
peripheral-device devices. The vapor growth-ed substrate which makes the semi-conductor film 
form using this equipment needs to deal with it in a sufficiently pure environment, in order to 
maintain the membraneous quality of the semi-conductor film demanded, and a film property. 
[0014] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the semi-conductor vapor 
growth equipment of the conventional configuration, it has the composition of having established 
the cylinder of material gas in the exterior of semi-conductor vapor growth equipment, and 
having established conveyance and the maintenance area 1 6 which carries in or maintains semi- 
conductor vapor growth equipment itself in the inside-and-outside section of semi-conductor 



vapor growth equipment. 

[0015] Although this maintenance area 16 needs to make the cylinder of material gas Into an 
open space on the relation which conveys in the inside-and-outside section of semi-conductor 
vapor growth equipment, and carries in As mentioned above, the cylinder of material gas is 
conveyed in the inside-and-outside section of semi-conductor vapor growth equipment. Remove 
the product which adhered in the reaction chamber 13 it not only carries in, but, or Moreover, if 
semi-conductor vapor growth equipment itself which performs installation of the filter in the 
exhaust-gas-pressure control room 14, exchange, etc., or performs exchange of the 
configuration section of the offgas treatment room 1 5 etc. is maintained This maintenance area 
1 6 is polluted with arsenic, an arsenic ghost, or phosphide of for example, a semi-conductor raw 
material etc. 

[0016] Such a semi-conductor raw material is poisonous, and especially an organic metal has a 
possibility of igniting in air. In the semi-conductor vapor growth equipment of a configuration of 
having mentioned above, there is a possibility that a semiconductor material may disperse 
outside through an operator or the goods to take out. 

[0017] Then, the semi-conductor vapor growth equipment which has the configuration which 
enabled exhaust air of each ** which considers as the configuration which divided the part of 
the open space for conveying and carrying in the cylinder of material gas to the inside-and- 
outside section of semi-conductor vapor growth equipment and the part which performs the 
maintenance of semi-conductor vapor growth equipment itself, and constitutes semi-conductor 
vapor growth equipment according to the individual is required. 

[0018] moreover — many — since it is necessary to form the semi-conductor film of several 
sheets at once, large-scale-ization of equipment is progressing and it is necessary to also install 
many semi-conductor vapor growth equipments in the same tooth space When many semi- 
conductor vapor growth equipments of the conventional configuration mentioned above are also 
installed in the same tooth space, as they are shown in drawin g 4 , it is not avoided that the 
clean area 17 and the maintenance area 16 present the complicated configuration intricately. For 
this reason, in order for the clean area 1 7 and the maintenance area 1 6 to dissociate completely 
and to also arrange many semi-conductor vapor growth equipments, it is accompanied by the 
layout top difficulty of arrangement of semi-conductor vapor growth equipment. 
[001 9] Then, it is easy to separate the clean area 1 7 and the maintenance area 1 6, and semi- 
conductor vapor growth equipment of a configuration of that it is easy to arrange arrangement of 
semi-conductor vapor growth equipment is desired. 
[0020] 

[Means for Solving the Problem] The semi-conductor vapor growth equipment of this invention 
consists of a feeding room, the amount control room of feeding, a reaction chamber, exhaust- 
gas-pressure control room, and each smallness division room of an offgas treatment room, and a 
feeding room, the amount control room of feeding, a reaction chamber, exhaust-gas-pressure 
control room, and an offgas treatment room consist of the individual small division room which 
can be exhausted, respectively. 

[0021] According to the semi-conductor vapor growth equipment of above-mentioned this 
invention, a semi-conductor raw material can avoid being spread in equipment and the exterior of 
a building effectively. Moreover, since it can dissociate completely and clean area and 
maintenance area can be arranged when also installing many semi-conductor vapor growth 
equipments In the same tooth space, the difficulty on the layout of arrangement of semi- 
conductor vapor growth equipment is sharply mitigable. 
[0022] 

[Embodiment of the Invention] Below, organic metal vapor growth equipment (MOCVD system) is 
mentioned and explained as one example of the semi-conductor vapor growth equipment of this 
invention. 

[0023] The schematic diagram of the organic metal vapor growth equipment (it considers as an 
MOCVD system hereafter) which performs epitaxy of compound semiconductor layers, such as 
AIGaAs as common semi-conductor vapor growth equipment of this invention (for example, 
GaAs) and AIGaAsP, to drawing 1 is shown. 



[0024] In addition, in the MOCVD system shown below, although it explains when carrying out 
vapor growth of an III-V group's compound semiconductor film, this invention is not limited to 
this example and modification of various ingredients, such as an II-VI group, is possible for it. 
[0025] As shown in dravying 1 . this semi-conductor vapor growth equipment establishes the 
material gas supply room 1 , the amount control room 2 of feeding, the reaction chamber 3 where 
vapor growth is made, the exhaust-gas-pressure control room 4, and not only the offgas 
treatment room 5 but the maintenance area 10 in the interior. These material gas supply rooms 
1, the amount control room 2 of feeding, a reaction chamber 3, the exhaust-gas-pressure 
control room 4, and the offgas treatment room 5 are a small division room, respectively, and 
these small division rooms have composition which each can exhaust according to an individual. 
[0026] Moreover, as shown in d_rawing 1 , the material gas supply room 1 . the amount control 
room 2 of feeding, a reaction chamber 3, the exhaust-gas-pressure control room 4, the offgas 
treatment room 5, and the maintenance area 10 form the large division room 50 as a whole, and 
this large division room 50 is a sealed cabin. 

[0027] The above-mentioned maintenance area 1 0 is open for fi'ee passage through each ** and 
sealing closing motion opening of the material gas supply room 1 , the amount control room 2 of 
feeding, a reaction chamber 3, the exhaust-gas-pressure control room 4, and the offgas 
treatment room 5. 

[0028] A reaction chamber 3, the clean area 7 which is open for free passage through closing 
motion opening with which receipts and payments of the semi-conductor substrate with which 
vapor growth is made are made, and each ** of the feeding room 1 . the exhaust-gas-pressure 
control room 4, and the offgas treatment room 5 and the maintenance area 6 which is open for 
free passage through each closing motion opening are established in the exterior of this semi- 
conductor vapor growth equipment. Such clean area 7 and the maintenance area 6 have 
composition separated by Septa 8a and 8b. 

[0029] Here, in the material gas supply room 1 , it consists of the cylinder cabinet with which the 
high pressure gas cylinder (chemical cylinder) of V group material gas, such as material gas 
(AsH3), for example, an arsine, and a phosphine (PH3), was installed, and the designation of the 
feeding section for supplying these gas is carried out. 

[0030] Moreover, the designation of an organic metal material gas feed zone and the 
arrangement section of the massflow controller (MFC) which controls the flow rate of the 
material gas from the material gas and the material gas supply room 1 from this is carried out in 
the amount control room 2 of feeding. 

[0031] In the latest of this massflow controller (MFC), they are III(s), such as trimethylgallium 
(TMGa) and trimethylaluminum (TMAI). The organic metal raw material tub with which a group's 
organic metal raw material was filled up is arranged. That is, it is III about the carrier gas 
controlled by the massflow controller (MFC) by the precision. It supplies in a group's organic 
metal raw material tub, bubbling is performed, and transportation of organic metal gas is made. 
[0032] Moreover, III Since to control in a very small amount is needed, the amount of supply of a 
group's organic metal raw material is a massflow controller (MFC) to III. The distance of piping to 
a group's organic metal raw material tub is installed short. Moreover, generally temperature 
control of the organic metal raw material tub is carried out with the thermostat etc. These 
material gas supply rooms 1 and the amount control room 2 of feeding are V group material gas 
by whom it is connected for piping 30, and was supplied from these, and control of flow was 
made with the massflow controller (MFC), respectively, and III. The group organic metal raw 
material is made as [ send / into a reaction chamber 3 / through Piping 31a and 31b ]. 
[0033] III sent into the reaction chamber 3 A group organic metal raw material and V group 
material gas are made as [ perform / epitaxial growth of the compound semiconductor layer 
which is sent into the vapor growth-ed substrate on the susceptor (base material of a vapor 
growth-ed substrate) maintained at constant temperature, causes a pyrolysis there, and is made 
into the purpose on a substrate with heating means (not shown), such as a high frequency coil, ]. 
in addition — a reaction chamber 3 — many — on the occasion of the membrane formation of 
the semi-conductor film to several vapor growth-ed substrates, there are an anteroom for 
setting, the rolling mechanism, and the vapor growth-ed substrate, for example, the semi- 



conductor substrate, of a susceptor for raising the homogeneity of the semi-conductor film, the 
so-called nitrogen box, a load lock mechanism, etc. 

[0034] The exhaust-gas-pressure control room 4 is connected for a reaction chamber 3 and 
piping 32. This exhaust-gas-pressure control room 4 is constituted by the reduced pressure 
pump, the control equipment which keeps a pressure constant, bulbs, pressure gages, a filter, 
etc. many — - since it is necessary to make the pressure between the semi-conductor substrates 
within the field of a semi-conductor substrate into homogeneity in order to grow up the semi- 
conductor film to several vapor growth-ed substrates, for example, semi-conductor substrates, 
reduced pressure growth of the semi-conductor film is usually carried out. Then, the pressure in 
a reaction chamber 3 is decreased by exhausting a reaction chamber 3 by this exhaust-gas- 
pressure control room 4. 

[0035] The offgas treatment room 5 is connected with the reaction chamber 3 by piping 32, and 
at this offgas treatment room 5, processing is made and it is made as [ send / in the condition of 
having been defanged / out of semi-conductor vapor growth equipment ] so that the component 
contained in the exhaust gas emitted after growth of the semi-conductor film is performed in a 
reaction chamber 3 may be ****ed within a predetermined reference value. 
[0036] The maintenance area 10 is open for free passage through each ** and sealing closing 
motion opening of the material gas supply room 1 , the amount control room 2 of feeding, a 
reaction chamber 3, the exhaust-gas-pressure control room 4, and the offgas treatment room 5. 
This maintenance area 10 is III to the amount control room 2 of feeding in taking out the bomb of 
used V group material gas out of the feeding room 1 ****. It is the tooth space which removes 
the product which performed carrying in and taking out of a group organic metal raw material, or 
adhered in the reaction chamber 3, performs installation of the filter in the exhaust-gas- 
pressure control room 4 etc., or exchanges the equipment of the offgas treatment room 5. 
[0037] That is, this maintenance area activity area 10 is tooth spaces where an activity is chiefly 
done by an operator's hand, such as maintenance of each ** of semi-conductor vapor growth 
equipment, and supply control of a raw material. 

[0038] On the other hand, the clean area 7 of the exterior of semi-conductor vapor growth 
equipment is a tooth space for taking out the semi-conductor film which formed membranes in 
the reaction chamber 3, or installing the substrate for forming the semi-conductor film in a 
reaction chamber 3. For this reason, this clean area 7 is held at the pure environment condition 
so that it may not be polluted with the raw material used for the semi-conductor vapor growth 
mentioned above. 

[0039] The maintenance area 6 of the exterior of semi-conductor vapor growth equipment is a 
tooth space which carries in the cylinder of material gas, each part article of semi-conductor 
vapor growth equipment, etc. to near the semi-conductor vapor growth equipment, or takes out 
the cylinder of used material gas, each part article of semi-conductor vapor growth equipment it 
was old unrefined. 

[0040] As mentioned above, it can be said that the semi-conductor vapor growth equipment 
which makes an MOCVD system an example is comprehensive equipment containing various 
peripheral-device devices. The vapor growth-ed substrate which makes the semi-conductor film 
form using this equipment is dealt with in a sufficiently pure environment. 

[0041] Next, other examples of the semi-conductor vapor growth equipment of this invention are 
explained. Drawin g 2 shows the schematic diagram of other examples of the semi-conductor 
vapor growth equipment of this invention. This semi-conductor vapor growth equipment has the 
feeding room 21, the amount control room 22 of feeding, reaction chambers 23a and 23b, the 
exhaust-gas-pressure control room 24, the offgas treatment room 25, and the maintenance area 
20, such amount control room 22 of feeding, reaction chambers 23a and 23b, the exhaust-gas- 
pressure control room 24, and the offgas treatment room 25 are a small division room, . 
respectively, and these small division rooms have composition which can be exhausted according 
to an individual, respectively. 

[0042] Moreover, as shown in drawin g 2 , the amount control room 22 of feeding, reaction 
chambers 23a and 23b. the exhaust-gas-pressure control room 24, the offgas treatment room 
25, and the maintenance area 20 form the large division room 60 as a whole, and this large 



division room 60 has airtightness. 

[0043] Moreover, the feeding room 21 is arranged to the exterior of the above-mentioned large 
division room 60, and the amount control room 22 of feeding has composition by which the 
laminating was carried out to other small division room 22, i.e., amount control room of feeding, 
reaction chambers 23a and 23b, exhaust-gas-pressure control room 24, offgas treatment rooms 
25. and maintenance area 20. 

[0044] Furthermore, this semi-conductor vapor growth equipment has the composition of having 
two reaction chambers 23a and 23b. 

[0045] The maintenance area 20 of this semi-conductor vapor growth equipment is open for free 
passage through each and sealing closing motion opening of the amount control room 22 of 
feeding, reaction chambers 23a and 23b, the exhaust-gas-pressure control room 24, and the 
offgas treatment room 25. 

[0046] Each ** of the clean area 7 which is open for free passage through closing motion 
opening with which receipts and payments of vapor growth-ed substrates, such as a semi- 
conductor substrate with which reaction chambers 23a and 23b and vapor growth are made, are 
made, the feeding room 21 and the exhaust-gas-pressure control room 24 in the large division 
room 60, and the offgas treatment room 5, and the maintenance area 26 which is open for free 
passage through each closing motion opening are established in the exterior of this semi- 
conductor vapor growth equipment. Such clean area 27 and the maintenance area 26 have 
composition separated by Septa 28a and 28b. 

[0047] Here, at the material gas supply room 21, supply of V group material gas is performed like 
the example mentioned above. 

[0048] Moreover, the massflow controller (MFC) which controls the flow rate of gas in the 
amount control room 22 of feeding made into the laminated structure and III The organic metal 
raw material tub with which a group's organic metal raw material was filled up is arranged. That 
is, by the massflow controller (MFC), control of the flow rate of the material gas from the above- 
mentioned material gas supply room 21 and the flow rate of organic metal material gas is made, 
and transportation of these material gas is made. 

[0049] These material gas supply rooms 21 and the amount control room 22 of feeding are V 
group material gas and III which are connected for piping 40 and by which supply and control of 
flow were made from these. The group organic metal raw material is made through Piping 41a 
and 41 b as [ send / into reaction chambers 23a and 23b /, respectively ]. 
[0050] III sent into reaction chambers 23a and 23b A group organic metal raw material and V 
group material gas are made as [ perform / epitaxial growth of the compound semiconductor 
layer which is sent into the vapor growth-ed substrate on the susceptor (base material of a 
vapor growth-ed substrate) maintained at constant temperature, causes a pyrolysis there, and is 
made into the purpose on a substrate with heating means (not shown),. such as a high frequency 
coil, ]. 

[0051] The exhaust-gas-pressure control room 24 is connected for reaction chambers 23a and 
23b and Piping 42a and 42b. This exhaust-gas-pressure control room 24 is constituted by the 
reduced pressure pump, the control equipment which keeps a pressure constant, bulbs, pressure 
gages, a filter, etc. By this exhaust-gas-pressure control room 24, the pressure in a reaction 
chamber is decreased by exhausting reaction chambers 23a and 23b. 

[0052] The offgas treatment room 25 is connected for reaction chambers 23a and 23b and piping 
43 and 44, and processing is made and it is made as [ send / in the condition of having been 
defanged / out of semi-conductor vapor growth equipment ] so that the component contained in 
the exhaust gas emitted after growth of the semi-conductor film is performed in reaction 
chambers 23a and 23b may be ****ed within a predetermined reference value. 
[0053] About the role of the maintenance area 20, the maintenance area 26, and the clean area 
27, it is the same as that of the example mentioned above. 

[0054] The feeding room 21 is arranged to the exterior of the large division room 60. Thus, the 
amount control room 22 of feeding By having considered as the configuration which carried out 
the laminating to other small division rooms 22, i.e., the amount control room of feeding, reaction 
chambers 23a and 23b, the exhaust-gas-pressure control room 24, and the offgas treatment 



room 25 Upper-layersHzation of semi-conductor vapor growth equipment can be attained, 
thereby, in a fixed tooth space, semi-conductor vapor growth equipment can make small area 
which it has chiefly, and the a large number arrangement of equipment of it is attained in fixed 
area. 

[0055] Moreover, in this semi-conductor vapor growth equipment, by having considered as the 
configuration which prepared two reaction chambers, it was able to become possible to form 
many semi-conductor film to coincidence, and improvement in the productivity of the semi- 
conductor film was able to be aimed at. 

[0056] In the semi-conductor vapor growth equipment of other examples shown in drawing 2 
mentioned above, although considered as the configuration which carried out the laminating of 
the amount control room 22 of feeding to other small division rooms, this invention is not limited 
to this example and can be considered as the configuration the laminating of the small division 
rooms other than amount control room of feeding 22 was carried out [ configuration ] to other 
small division rooms. 

[0057] Furthermore, in the semi-conductor vapor growth equipment of other examples shown in 
drawlng_2 , although considered as the configuration which has two reaction chambers, this 
invention is not limited to this example and can be considered as the configuration which has 
arranged much more reaction chambers according to improvement in the productivity of the 
semi-conductor film. 

[0058] Moreover, in the semi-conductor vapor growth equipment mentioned above, although the 
case where an III-V group's semi-conductor frim was formed was explained, when it is not limited 
to this example and forms an II-VI group's semi-conductor film, modification of various raw 
materials is possible for this invention. 

[0059] As mentioned above, the semi-conductor vapor growth equipment of this invention 
consists of the feeding rooms 1 and 21, the amount control room 2 and 22 of feeding, reaction 
chambers 3, 23a, and 23b. exhaust-gas-pressure control room 4 and 24, and each smallness 
division room of the offgas treatment rooms 5 and 25, and considers each of these smallness 
division rooms as the configuration which can be exhausted according to an individual, 
respectively. 

[0060] Moreover, the semi-conductor vapor growth equipment of this invention has the 
configuration in which the small division room mentioned above formed as the whole the large 
division rooms 50 and 60 which are sealed cabins except for some small division rooms of the 
above-mentioned small division rooms. 

[0061] Moreover, each ** which establishes each part article of the cylinder of material gas or 
semi-conductor vapor growth equipment in the interior of semi-conductor vapor growth 
equipment, and establishes conveyance and the maintenance area 10 and 20 which carries in or 
maintains semi-conductor vapor growth equipment itself in the inside-and-outside section of 
semi-conductor vapor growth equipment, and constitutes semi-conductor vapor growth 
equipment is considered as the configuration which made exhaust air possible according to the 
individual. 

[0062] As mentioned above, it sets to this invention. The feeding rooms 1 and 21 and the 
amount control room 2 and 22 of feeding. Reaction chambers 3, 23a, and 23b, the exhaust-gas- 
pressure control room 4 and 24. and the offgas treatment rooms 5 and 25 are made into the 
small division room which can be exhausted according to an individual, respectively. These small 
division rooms as a whole Or by making the configuration in which the large division room was 
formed, except for some small division rooms of the above-mentioned small division rooms, and 
establishing the maintenance area 1 0 and 20 in the interior of semi-conductor vapor growth 
equipment Even if semi-conductor raw rnaterials, such as arsenic, an arsenic ghost, or 
phosphide, adhere to clothes or shoes in the maintenance area 1 0 and 20. in case an operator 
comes out to the exterior of equipment By exchanging clothes and shoes, a semi-conductor raw 
material can prevent being spread in the exterior of semi-conductor vapor growth equipment or 
a building. 

[0063] Moreover, although it is required for the maintenance area 6 and 26 to make the cylinder 
of material gas an open space on the relation conveyed and carried in near the semi-conductor 



vapor growth equipment In the menthene NANSU activity area 10 and 20, the semi-conductor 
raw material which has adhered by carrying out packing etc. the cylinder of the material gas 
taken out from each smallness division room, the components of semi-conductor vapor growth 
equipment, etc. in the condition that it is not spread A semi-conductor raw material can prevent 
being spread in equipment and the exterior of a building by sending out to the maintenance area 
6 and 26. 

[0064] Moreover, the semi-conductor vapor growth equipment of this invention of a 
configuration of having mentioned above can establish the maintenance area 10 and 20 in the 
interior of semi-conductor vapor growth equipment, can write it as the maintenance area 6 and 
26 and the divided configuration, and can make the clean area 7 and 27 and maintenance area 6 
and 26 the simple configuration separated by the septum. For this reason, clean area and 
maintenance area are completely separable, many semi-conductor vapor growth equipments can 
also be arranged, without becoming the configuration that clean area and maintenance area 
became intricate, and the difficulty on the layout of arrangement of semi-conductor vapor 
growth equipment can be mitigated sharply. 
[0065] 

[Effect of the Invention] According to the semi-conductor vapor growth equipment of this 
invention, the semi-conductor raw material was able to avoid being spread in equipment and the 
exterior of a building effectively. 

[0066] According to the semi-conductor vapor growth equipment of this invention, clean area 
and maintenance area could be separated completely, many semi-conductor vapor growth 
equipments have also been arranged, and the difficulty on the layout of arrangement of semi- 
conductor vapor growth equipment was able to be mitigated sharply. 

[0067] Moreover, according to the semi-conductor vapor growth equipment of this invention, 
upper-layers-ization of semi-conductor vapor growth equipment could be attained, thereby, 
semi-conductor vapor growth equipment could make small area which it has chiefly, and the a 
large number arrangement of semi-conductor vapor growth equipment of it was attained in fixed 
area. 

[0068] Thus, according to this invention, much more actuation of semi-conductor vapor growth 
equipment and improvement in the simple nature of control were aimed at, the layout of 
arrangement of semi-conductor vapor growth equipment was able to be simplified, and 
improvement in the safety of a maintenance and workability was able to be aimed at. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] A schematic diagram is shown in the semi-conductor vapor growth equipment of the 
configuration of this invention. 

[ Drawin g 2] A schematic diagram is shown in the semi-conductor vapor growth equipment of 
other examples of this invention. 

[Drawing 3] A schematic diagram is shown in the semi-conductor vapor ^owth equipment of the 
conventional configuration. 

[Drawing 4] The state diagram which put two or more semi-conductor vapor growth equipments 
of the conventional configuration in order is shown. 
[Description of Notations] 

1, 11, 21 A feeding room, 2, 12, 22 The amount control room of feeding, 3, 1323a, 23b A reaction 
chamber, 4, 14, 24 Exhaust-gas-pressure control room, 5, 15, 25 offgas-treatment room, 6, 16, 
26 Maintenance area, 7, 17, 27 Clean area, 8a, 8b, 18a, 18b. 28a, 28b A septum, 10. 20 
maintenance activity area. 30, 31a. 31b, 32. 40, 41a, 41b, 42a. 42b, 43, 44 50 Piping, 60 Large 
division room 
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